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Introduction:  
Type 2 diabetes mellitus (T2DM) and Type 1 diabetes mellitus (T1DM) collectively 
impact 30.3 million individuals in the United States, or 9.4% of the U.S. population.​1 ​From 2012 
to 2017 the estimated indirect and direct cost of diagnosed diabetes increased 26% from $245 
billion to $327 billion.​2,3  ​This economic impact will only continue to grow, as current estimates 
show the population with diabetes is expected to increase by 100% by 2034, with subsequent 
cost rising by 34%.​2  
The public health impact of this condition is formidable, and in 2015, diabetes was the 
seventh leading cause of death.​4​ While T1DM is not preventable, T2DM has a large body of 
evidence showing prevention is possible through lifestyle modifications such as dietary choices 
and engaging in adequate amounts of physical activity.​5 ​In fact, implementation of lifestyle 
changes can help up to 58% of people with pre-diabetes avoid developing diabetes.​6​ Both T1DM 
and T2DM can be managed with dietary measures, and for T2DM, diet and physical activity are 
often viewed as the “front-line” approach to management, before insulin and medications are 
considered.​7 
While there are nearly 90,000 registered dietitians (RDs) in the U.S.​8​, considering the size 
of the population with diabetes, most individuals with diabetes will consult their primary care or 
family medicine physician to help manage nutrition for their condition. In fact, a majority of 
patients report that they expect primary care and family medicine physicians to provide nutrition 
counseling.​9 ​However, physicians report inadequate nutrition knowledge as well as low 
confidence in their skills counseling patients on nutrition.​10​ This lack of nutrition confidence 
reported by physicians can be directly related to a lack of training during medical school.​11 
 This paper will examine the current state of nutrition education for physicians as it 
pertains to diabetes prevention and management. Medical school curriculum, material tested on 
the United States Medical Licensing Examinations (USMLE), and opportunities for continuing 
education on the nutrition for diabetes prevention and management were reviewed in order to 
determine what opportunities future physicians and current physicians are offered to gain 
proficiency on this subject. The implications of these findings are then discussed, along with 
future directions for improving physician confidence with nutrition for diabetes prevention and 
management.  
 
Materials and Methods: 
A brief qualitative Qualtrics survey was created and sent to two groups of family 
medicine residents: Cabarrus Family Medicine residents under program director Dr. Erika 
Steinbacher, and Novant Family Medicine residents under program director Dr. Mark Higdon. 
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The purpose of this anonymous survey was to gain an understanding of which areas family 
medicine residents felt that nutrition coverage could be increased in medical schools, and what 
nutrition topics were most relevant to their practice. This survey was produced purely to guide 
the scope of the paper, and was not intended to produce data for analysis. 
Medical schools in the state of North Carolina were contacted to provide information 
about their curriculum related to nutrition and diabetes prevention and management. University 
of North Carolina at Chapel Hill School of Medicine, Wake Forest School of Medicine, Duke 
University School of Medicine, and Campbell School of Medicine responded with information 
regarding their curriculum. East Carolina University Brody School of Medicine was unable to be 
directly contacted, so information was assessed from their website.  
PubMed was used for journal article sourcing. Search terms included nutrition, education, 
nutrition education, diabetes, medical school, physician, doctor, and select combinations of these 
words and phrases.  
 
Overview of Nutrition Education in Medical Schools: 
Nutrition education was first included in medical school curriculum during the 1930’s, 
with a focus on micronutrients and nutritional biochemistry. Often receiving independent classes, 
nutrition was taught to almost all first and second year medical students. By the 1950’s and 60’s, 
nutrition had been phased out of most curriculum, and the significance of nutrition to clinical 
medicine was no longer stressed as a topic of independent instruction. While nutrition concepts 
were weaved into existing classes, nutrition content was focused on biochemical and 
physiological processes, but not on how individuals actually eat.​12​ The time spent on nutrition 
education in medical school was estimated at 21 hours in 1958​13​ and that time has decreased to 
an average of only 19 hours currently.​14​ Nutrition failed to be incorporated into the 2013 
Association of American College’s (AAMC) blueprint for medical competencies​11​, even with the 
1985 National Academy of Sciences’ recommendations of ​at least ​25 hours of required nutrition 
instruction still not being met by medical schools.  
The University of North Carolina at Chapel Hill’s Nutrition in Medicine (NIM) group, 
along with creating online course material for medical students, also keeps track of current 
nutrition education data, and concluded in 2015 that many medical schools continue to fail to 
adequately train and prepare future physicians to address and treat nutritional root causes of 
diseases, such as T2DM.​11​ Instead, most of the nutrition content covered today mirrors that of the 
1930’s, emphasizing micronutrient deficiencies and biochemistry, with the same lack of focus on 
dietary behaviors seen in the 1950’s and 60’s. Simply put, medical schools are not focusing on 
diets or practical food related decision making, which is knowledge that is essential for 
physicians to grasp in order to help patients.​15​ As Devries et al (2019) stated in their opinion 
piece advocating for greater medical school nutrition education in JAMA​14​, the time spent by 
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medical schools on nutrition related to micronutrient deficiencies is “an incorrect focus, because 
diseases related to nutritional deficiencies, such as scurvy and beriberi, are not major problems in 
the United States.” Only 26 of the 127 accredited US medical schools have a dedicated nutrition 
course, indicating that most schools fold nutrition content in to basic science curriculum.​16 ​There 
is little information publicly available that specifies what exact nutrition topics are covered in 
medical schools. Therefore, to explore T2DM nutrition coverage requires appreciating the 
current standards of care for T2DM nutrition prevention and management, and contacting 
medical schools directly.  
 
Current Standards for Medical Nutrition Therapy (MNT) for Diabetes:  
To make judgments related to the quantity and quality of medical school nutrition 
education for diabetes prevention and management, it is necessary to first understand the current 
standards for MNT for diabetes. MNT is a term developed in 1994 by the American Dietetic 
Association to describe the process of individualizing nutrition recommendations to patients with 
a focus on disease management. The effectiveness of MNT for diabetes management is 
well-established, particularly when delivered within a year of diagnosis.​17​ Reviewing MNT 
standards for diabetes will allow for a comparison between the current evidence base for this 
condition and what is actually taught to future physicians. MNT is practiced by RDs, and it is 
encouraged that all patients with diabetes utilize the services of RDs. However, as previously 
mentioned, many patients report utilizing their primary care or family medicine physicians for 
nutrition counseling. Thus, it is prudent that future physicians understand the basics of MNT for 
diabetes, as even if they are not practicing it directly, they will be able to provide additional 
support for patients using this framework. 
The American Diabetes Association (ADA) has developed a 2019 Consensus Report for 
health care professionals that outlines evidence based guidance for individualizing nutrition 
therapy for adults with diabetes.​18​ The following tables summarize the findings of the Consensus 
Report for T1DM and T2DM:  
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 Topic Recommendations 
Referrals to MNT & 
Integration into Care Plan 
● Referrals should be done at the time of diagnosis, and as needed 
throughout the lifespan. 
●  MNT plan should be aligned with overall diabetes management strategy 
(physical activity, medication use, etc.) 
Major Goals of Nutrition 
Therapy 
● Promote and support healthful eating patterns by emphasizing 
nutrient-dense foods and proper portion sizes 
● Guidance on adjusting insulin based on anticipated dietary, and 
particularly carbohydrate, intake, physical activity, and glucose data 
● Guidance on self-monitoring carbohydrate intake to optimize meal timing 
and food choices 
● Provide practical tools for day-to-day meal planning 
● Maintain pleasure of eating  
● Achieve/maintain body weight goals 
● Delay or prevent diabetes complications  
Recommended 
Macronutrient 
Distribution/Eating 
Patterns  
● No evidence suggests an ideal macronutrient distribution for individuals 
with T1DM. Instead, individualized recommendations should be made 
based on current eating patterns, preferences, and metabolic goals  
● There is not enough evidence currently available to recommend a specific 
eating pattern for T1DM. The focus should be emphasizing non-starchy 
vegetables, choosing whole foods, and minimizing added sugars and 
refined grains 
Energy Balance & Weight 
Management  
● Presence of obesity can worsen insulin resistance in individuals with 
T1DM.  
● Lack of evidence evaluating weight loss interventions for T1DM, but 
obese individuals with T1DM may benefit from eating plans that result in 
an energy deficit and that are lower in total carbohydrates and higher in 
lean protein and fiber  
Nutrition & Medication 
Management 
● Intensive insulin therapy using the carbohydrate counting approach is 
recommended to improve glycemic control 
Considerations for 
Individualization 
● Personal and cultural preferences 
● Health literacy and numeracy 
● Access to healthful foods  
● Willingness/ability to make behavior change 
● Barriers to change  
Table 1: Summarization of American Diabetes Association Consensus Report (2019) for T1DM​18 
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 Topic Recommendations 
Referrals to MNT & Integration 
into Care Plan 
Same recommendations as for T1DM 
Major Goals of Nutrition 
Therapy 
Same as recommendations for T1DM except  providing guidance on adjusting 
insulin only if necessary 
Recommended Macronutrient 
Distribution/Eating Patterns  
● No evidence suggests an ideal macronutrient distribution for 
individuals with T2DM. Individualized recommendations should be 
made based on current eating patterns, preferences, and metabolic 
goals  
● Multiple eating patterns have shown effectiveness for prevention of 
T2DM: Mediterranean, vegetarian, DASH, and low fat; however, 
evidence is limited comparing these diets to one another 
● Mediterranean, vegetarian, vegan, low carbohydrate, and very low 
carbohydrate eating patterns have shown mixed results for managing 
T2DM 
● Reducing overall carbohydrate intake has demonstrated the most 
evidence for improving glycemic control, and can be applied to 
multiple eating patterns that meet individual needs and preferences 
● Due to a lack of comparative eating pattern research, focus should be 
emphasizing key factors common to all of the patterns: non-starchy 
vegetables, choosing whole foods, and minimizing added sugars and 
refined grains 
Energy Balance & Weight 
Management  
● Include individualized eating plan that results in energy deficit in 
combination with increased physical activity  
● 5% weight loss recommended to achieve clinical benefits, and goal 
for optimal outcomes is 15% when feasible and safe 
Nutrition & Medication 
Management 
If applicable, same as for T1DM 
Considerations for 
Individualization  
Same recommendations as for T1DM 
Table 2: Summarization of American Diabetes Association Consensus Report (2019) for T2DM​18 
 
Overall, it is clear that a variety of factors must be taken into consideration when counseling on 
nutrition for diabetes prevention and management. These include not only eating patterns and 
insulin management, but also socio-ecological issues of health literacy and food access. Medical 
schools must at the very least ensure that future physicians have a grasp of how complex 
nutrition therapy for diabetes is, so that they can be effective members of a patient’s care team.  
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Nutrition Education for Diabetes Prevention and Management in Medical Schools: 
Education on nutrition for T2DM prevention and management is varied between medical 
schools. Many schools lack faculty who are experts in nutrition, and do not prioritize nutrition as 
a topic of instruction for these conditions. Thus, students are not prepared to prevent or treat 
T2DM through nutrition in practice​19​ as demonstrated by studies showing significant gaps in 
diabetes knowledge and decision making in practicing physicians.​20​ The majority of medical 
schools structure their curriculum so that the first two years cover basic science and organ 
systems, and the last two years are dedicated to clinical practice. Most of the nutrition education 
discussed so far is included in the first two years, but there are opportunities that exist during the 
final two “clerkship” years spent rotating through different specialties. Multiple medical schools 
in North Carolina were contacted to more fully understand the material taught to future 
physicians regarding diabetes and nutrition.  
 
University of North Carolina at Chapel Hill School of Medicine (UNC SOM) 
UNC SOM employs a curriculum called Translational Education at Carolina. This 
structure was launched in August of 2014, and it integrates basic science with clinical skills, 
emphasizing longitudinal patient care, earlier clinical opportunities, and student learning 
preferences. The curriculum is separated into three phases.  The first is the Foundation Phase, 
which lasts three semesters and is composed of organ-based “blocks.” This phase also includes 
longitudinal coursework and basic science “coils” that are integrated throughout the entirety of 
the curriculum. One of these coils is Nutrition. Next is the Application Phase, when students 
complete core clinical rotations through medical specialties. Finally, the Individualization Phase 
is when students can complete electives and research opportunities. This curriculum also 
includes the opportunity to complete a Scholarly Concentration, which is an optional feature that 
begins in the Foundation phase and culminates in the Individualization phase.​21 
Within the Endocrine Block of the third semester of the Foundation Phase, UNC SOM 
students receive a lecture on MNT for diabetes. This lecture is given by Dr. Mayer-Davis, the 
Department of Nutrition Chair. The Department of Nutrition is situated within UNC SOM, 
offering a greater opportunity for instruction by nutrition experts than seen at other medical 
schools in North Carolina. The lecture covers all of the points outlined by the ADA’s Consensus 
Report, going into great detail about medication management, weight management, and the 
nuances of individualizing nutrition therapy for diabetes.​22​ Table 3 offers a comparison of the 
topics in the ADA’s Consensus Report to Dr. Mayer-Davis’ lecture. When Dr. Mayer-Davis is 
unable to give this lecture, no substitute lecturer exists for this topic and the material is not 
covered.​23​ Dr. Meeker, the director of the Endocrine Block, stated there were no other required 
lectures on nutrition and diabetes throughout the rest of the curriculum.​24 
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Within the Application and Individualization Phases, there is no required material on 
nutrition for diabetes prevention and management. When students are completing their rotations 
it is possible for them to learn more about the topic if they have a motivated rotation director, but 
there is no requirement for them to be taught this material.​24  
Motivated medical students can opt to apply for the Scholarly Concentration in Nutrition, 
which affords them ​opportunities to pursue mentored academic and clinical work in select areas 
of basic, clinical and population-based nutrition. The Scholarly Concentration lasts for all of 
medical school, and didactic and hands on experiences are tailored to student interests. Thus, if a 
student was particularly driven to learn more about nutrition for diabetes prevention and 
management, this would allow them the option to do so.​25 
 
Wake Forest School of Medicine (Wake Forest SOM): 
Wake Forest SOM recently introduced a new curriculum called “Wake Ready!,” which 
focuses on individualizing the medical school experience. The structure is similar to UNC SOM, 
in that it is divided into three phases of study. The first is the Foundations, or preclinical, phase, 
which lasts for 18 months and helps students master the foundational sciences while also 
preparing them for success in their clinical experiences. This phase is divided into blocks, with 
longitudinal courses that last for the entirety of the Foundations phase. The next phase is the 
Immersion, or clinicals, phase, where students complete clerkship rotations through multiple 
medical specialities. Finally, students complete the Individualization phase, where after matching 
to a residency program students are able to personalize their training to meet the demands of 
their chosen career path.​26 
Within the Endocrine block of the Foundations phase, students learn about carbohydrate 
and energy metabolism within the context of diabetes. Dr. Hunter oversees this block, and 
highlights MNT for T2DM within a greater lecture in the course. This material does not receive 
an independent lecture. The information on MNT for T2DM is limited to discussion of weight 
management and exercise, and does not delve into other standards of care from the ADA 
Consensus Report. BMI standards, diet management through carbohydrate counting, and other 
more detailed information about individualized nutrition for T2DM are not covered, and MNT 
for T1DM is not covered at all.​27 
Within the Immersion phase, the ambulatory Internal Medicine clerkship requires two to 
three days spent in the Weight Management Center. This experience allows students to work 
with a multidisciplinary team that includes RDs, and allows students to learn more about 
diabetes in a weight management context. During the fourth year Individualization phase, 
students can voluntarily take a four week Endocrinology elective, which utilizes Wake Forest 
developed materials that are based on the ADA standards of care. This elective allows medical 
students to learn from clinicians, RDs, and Certified Diabetes Educators (CDEs), which would 
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help to build their nutrition skills.​28 ​For students that choose to take this course, the introduction 
to RDs and CDEs is valuable, as hopefully they will be more likely to refer to them in future 
practice. Table 3 offers a comparison of what is covered at Wake Forest SOM to the ADA 
Consensus Report topics.  
 
Campbell University School of Osteopathic Medicine (CUSOM): 
CUSOM curriculum focuses on preparing their students for community-based work 
caring for rural and underserved patient populations. The curriculum is systems-based, and 
incorporates care-based lectures to integrate osteopathic principles across all four years of the 
program. The first two years are devoted to providing a strong background knowledge of 
biomedical principles and clinical sciences. Much like other medical schools covered, this 
content is delivered in a block approach, with the first two blocks focused on fundamental basic 
sciences, and blocks three through eight using an organ system approach. Years three and four 
are spent rotating through clinical experiences, and reconvening for didactic sessions called “Call 
Back Fridays,” which are held on campus every four weeks. Call Back Fridays are mandatory 
days where students to reconvene after clerkships to take shelf exams and participate in activities 
to enhance learning. ​29 
During the first two years, multiple lectures are delivered by the Chair of Family 
Medicine, Dr. Pennings, on the topic of obesity. Dr. Pennings emphasizes the integral role of 
nutrition to obesity through a lecture series, which covers among other topics: calorie balance, 
macronutrient and micronutrient distributions, nutrition myths, the role of nutrition on 
physiological processes and conditions such as metabolic syndrome, and different diets and how 
they affect obesity risk and contribute to weight management. This dedicated focus to obesity 
and diet is unique to CUSOM, and allows the lecture on T2DM and diet to have more context for 
students. With regards to T2DM, Dr. Pennings explains the relationship of nutrition and weight 
to diabetes development, and covers how different macronutrient distributions impact diabetes 
control. Students are taught the principles of Motivational Interviewing in their second year as 
well, as useful tool for counseling individuals for behavior change. Students are also taught the 
importance of individualization of diet, as Dr. Pennings covers individual variability in response 
to different medications, diets, and types of physical activity.​30​ The role of the RD and MNT is 
not covered in this portion of the curriculum, so students will hopefully be exposed to this 
concept during their clinical rotations.  
There are other opportunities to learn more about nutrition for T2DM and T1DM 
management during year three of the curriculum. Dr. Cappola is the Chair of Internal Medicine 
at CUSOM, and is in charge of the Internal Medicine Rotation and part of the Family Medicine 
Rotations. In 2019 he introduced a small group session for third year students at the end of their 
Internal Medicine and Family Medicine rotations to complete when they are back on campus for 
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a “Call Back Friday.” Partnering with a Certified Diabetic Educator (CDE), Dr. Cappola leads 
these sessions with twelve students at a time. He opens these sessions with an appropriate 
vignette, either in the clinical setting for Internal Medicine, or within an office setting for Family 
Medicine. These vignettes include information that will be used to determine an insulin 
prescription. Once students have this overview of the patient, they perform hands on learning in 
the simulation lab. The CDE demonstrates how glucometers work, and students use instructional 
insulin vials and syringes to practice injections on cushions. When discussing dosing of insulin, 
carbohydrates are taken into account, and students practice carbohydrate counting and 
understanding proper portion sizes using plastic food models. The session finishes by discussing 
treatments for hypoglycemia. These sessions give students the unique opportunity to put diabetes 
MNT skills into practice with medication management and carbohydrate counting, and utilizes 
the skills of a CDE, an important part of a patient’s care team. This introduction to CDEs 
hopefully increases the chances a future physician will refer to one in the future.​31​ Table 3 offers 
a comparison of what is covered at CUSOM to the ADA Consensus Report topics.  
 
Duke University School of Medicine (DUSOM):  
DUSOM employs a unique curriculum that is structured quite differently than other North 
Carolina medical schools. Instead of devoting two years to basic science and foundations of 
disease and therapeutics, DUSOM has students learn basic sciences in year one and start their 
clerkships in year two. Year one consists of two basic science courses, one longitudinal course 
covering clinical skills, and a course on cultural determinants of health and health disparities. 
Clerkships in year two rotate through eight core clerkship sites, and students complete 
continuations of the courses in clinical skills and health disparities started in year one. 
Condensing the basic science curriculum allows year three students 10-12 months of devoted 
scholarly investigation to any topic that interests them. Finally, in year four, students complete 
their clinical elective experience, which includes 28 hours of coursework.​32 
During Year one, students are introduced to T1DM and T2DM through two specific 
lectures during their Human Structure and Function Course. The first lecture is entitled 
“​Regulation of the Endocrine Pancreas,” and is led by an endocrinologist. ​This lecture primarily 
covers insulin secretion regulation, and emphasizes the biochemical nature of these conditions. A 
second lecture, entitled “Diabetes” dives more into nutrition for diabetes prevention, and is also 
led by an endocrinologist. This lecture covers dietary risk factors, as well as how lifestyle 
modifications for diet and exercise prevent the condition. In an opportunity unique to DUSOM, 
students are able to interview two patients with diabetes at the end of the lecture.​33 ​While 
questions would obviously vary based on student’s interests, this ability to put a human face to 
the condition would hopefully allow for a more in depth understanding of this condition, and 
elicit more curiosity about how patients manage diabetes.  
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There are no required materials on nutrition for diabetes prevention and management 
during the second year clerkships or the fourth year electives. During the third year, students 
interested in diabetes could choose to research nutrition related to prevention or management, but 
other than the material included during the first year lecture, there is no other required 
coursework on this subject. However, medical students interested in nutrition at DUSOM have 
created a service program called Project F.E.E.D that allows motivated students to learn more 
about how nutrition can be used to manage many chronic conditions. This program is six months 
long, and matches both an interested first year Duke SOM student and a dietetic intern from 
North Carolina Central University to a patient with a chronic illness experiencing food 
insecurity. The students deliver food to the patient, and provide nutrition education to the patient 
in their home. Students also learn nutrition counseling skills by attending required workshops 
that cover nutrition topics, patient engagement, motivational interviewing, SMART goals, and 
more.​34,35​ Table 3 offers a comparison of what is covered at DUSOM to the ADA Consensus 
Report topics.  
 
East Carolina University Brody School of Medicine (ECU SOM):  
ECU SOM curriculum is focused on preparing future physicians for a career in primary 
care, and divides its curriculum into three phases. The first is the 17 month long Foundational 
Phase, which covers basic science and foundations of disease and therapeutics using a four Block 
structure. There are also two longitudinal courses that last for the entirety of the Foundational 
Phase. Next, the Clerkship phase contains six core clerkships students rotate through. Finally, the 
Advanced Clerkship and Elective phases allow students to strengthen weaknesses and pursue 
individual interests that will help develop their skills for residency.​36 
ECU SOM was unable to be reached for specifics of the curriculum, and thus it is unable 
to be determined if there is required coursework on nutrition for diabetes. During a student’s 
fourth and final year of medical school, when a student is within the Advanced Clerkship and 
Elective phase, there is an opportunity for a student to select a two week Family Medicine 
elective (FMLY 9409) in Ambulatory Care that focuses on nutrition. The course material states 
that students will have the opportunity to refine nutrition and patient education skills in the 
ambulatory setting by participating in nutrition counseling sessions of adults and pediatric 
patients. The counseling covers many topics, one of which is T2DM. The course also includes 
required readings of nutrition practice guidelines as well as the completion of the Nutrition in 
Medicine (NIM) online course created by the UNC NIM group.​37​ This opportunity, if selected by 
students, seems like it would provide information on nutrition for diabetes prevention and/or 
management. 
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Summary and Discussion of North Carolina Medical School Nutrition Education for Diabetes 
Prevention and Management:  
Overall, it is apparent that there is no standardization of curriculum regarding nutrition for 
diabetes management and prevention across medical schools in North Carolina. Many of the 
medical schools do not cover the major points highlighted in the ADA Consensus Report, as 
shown in Table 3 below. Even of the ones that do cover the points from the Consensus Report, 
there is usually only one lecture devoted to a topic that can take time and practice to grasp the 
nuances of. Preventing and managing this condition requires working with patients to 
individualize a diet, and the skills required for doing that successfully are varied and numerous. 
Because there is no “diabetic diet,” and instead many ways a person could eat healthfully, it is 
important that all aspects of nutrition for diabetes are taught to future physicians so they can 
work with their patients effectively.  
 
 
ADA Topic 
Covered 
UNC SOM Wake Forest SOM CUSOM DUSOM ECU SOM 
Referrals to 
MNT & 
Integration into 
Care Plan 
Covered in 
Endocrinolog
y block “MNT 
for Diabetes” 
lecture 
Not covered during 
first/second year 
Foundations phase. 
Internal Medicine 
clerkship could 
cover while 
students work with 
RDs 
Not covered 
during 
first/second year; 
could be covered 
during clinical 
rotations 
Not covered during 
first/second year; 
could be covered 
during clinical 
rotations 
Unable to 
determine if 
covered, 
could be 
covered 
during 2 week 
FMLY 9409 
elective 
Major Goals of 
Nutrition 
Therapy 
All parts of 
ADA 
standards 
covered in 
detail during 
MNT for 
Diabetes” 
lecture 
Covered with 
relation to weight 
management only in 
first year lecture 
Principles of 
supporting 
healthful eating 
patterns, adjusting 
insulin based on 
diet, and body 
weight goals 
covered during 
first/second year 
lecture and Call 
Back Friday 
exercise 
Dietary risk factors 
covered during first 
year “Diabetes” 
lecture, opportunity 
to learn more 
through Project 
F.E.E.D elective 
Unable to 
determine if 
covered, 
could be 
covered 
during 2 week 
FMLY 9409 
elective 
Recommended 
Macronutrient 
Distribution/ 
Eating Patterns  
Covered in 
MNT for 
Diabetes 
lecture 
Not covered/ 
Unable to determine 
if covered in 
required 
coursework, 
electives might 
cover 
Covered in 
first/second year 
diabetes lecture 
Not covered/Unable 
to determine if 
covered in required 
coursework, 
opportunity to learn 
more through 
Project F.E.E.D 
elective 
Unable to 
determine if 
covered, 
could be 
covered 
during 2 week 
FMLY 9409 
elective 
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Energy Balance 
& Weight 
Management  
Covered in 
detail in MNT 
for Diabetes 
lecture 
Covered as 
highlight of one 
lecture 
Covered in 
first/second year 
nutrition lectures 
and diabetes 
lecture 
Not covered/ 
Unable to determine 
if covered in 
required 
coursework 
Unable to 
determine if 
covered, 
could be 
covered 
during 2 week 
FMLY 9409 
elective 
Nutrition & 
Medication 
Management 
Covered in 
detail in MNT 
for Diabetes 
lecture 
Not covered/Unable 
to determine if 
covered in required 
coursework, 
electives might 
cover 
Covered in detail 
during Call Back 
Friday exercise 
and briefly 
covered during 
first/ second year 
lecture 
Not covered/unable 
to determine if 
covered in required 
coursework, 
clerkships might 
cover 
Unable to 
determine if 
covered, 
could be 
covered 
during 2 week 
FMLY 9409 
elective 
Considerations 
for 
Individualization  
Covered in 
detail in MNT 
for Diabetes 
lecture 
Not covered/Unable 
to determine if 
covered in required 
coursework, 
electives might 
cover 
Covered with 
respect to weight 
loss and that no 
one diet works for 
everyone in 
first/second year 
lectures 
Not covered/Unable 
to determine if 
covered in required 
coursework, 
opportunity to learn 
more through 
Project F.E.E.D 
elective 
Unable to 
determine if 
covered, 
could be 
covered 
during 2 week 
FMLY 9409 
elective 
Table 3.​ ​Comparison of Curriculum for North Carolina Medical Schools for Nutrition for T2DM and T1DM 
to ADA Consensus Report Topics 
*There is always the possibility more information exists on these topics than what was disclosed during the interview process 
 
Diabetes Prevention and Management on United States Medical Licensing Examinations 
(USMLE):  
To better understand why medical schools do not devote much instruction time to 
nutrition for diabetes management and prevention, it is helpful to understand the role of the 
USMLE in directing curriculum focus. With medical schools growing increasingly focused on 
preparing their students to pass the USMLEs, often referred to as Step 1 and Step 2, it makes 
sense that information covered in the curriculum would strongly mirror the content found on the 
exams. 
Due to the need to understandably keep USMLE test questions confidential, it is difficult 
to clearly determine what nutrition content appears on the exams. Two studies have analyzed 
USMLE test questions and materials in order to assess the quantity and quality of nutrition 
content. Hark et al (1997), consisting of five nutrition professionals, analyzed the 1986 USMLE 
Part 1 and Part II exams (the name later changed to Step 1 and Step 2), and the 1993 USMLE 
Step 1 and Step 2 exams.​38​ They concluded that while nutrition coverage increased overall from 
1986 to 1993, it was mainly due to an increase in questions covering vitamin deficiencies, and 
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not chronic disease management or other nutrition topics. Furthermore, Patel et al (2015) 
assessed the nutrition content of USMLE Step preparation materials and found minimal nutrition 
content on chronic diseases, and no content related to nutrition for disease prevention.​39 ​Instead, 
their findings were similar to Hark et al (1997), in that most of the content covered vitamin and 
mineral deficiencies, as well as biochemistry. Thus, the lack of focus on nutrition for prevention 
and management of chronic conditions in medical schools, and instead the emphasis on 
micronutrients and biochemistry, is largely due to the fact that micronutrients and biochemistry 
are the majority of nutrition information covered on the USMLE.  
Along similar lines,  many medical schools use the National Board of Medical Examiners 
(NBME) database of retired Step 1 and Step 2 questions to create standardized exams. This 
allows medical schools to ensure their students are seeing the same type of questions that they 
will encounter on their board exams, and provides professors with validated questions so they do 
not have to write their own. The questions in the database are grouped by topics, and an analysis 
of the questions coded as “nutrition” revealed a clear emphasis on micronutrient deficiencies and 
biochemistry. None of the questions dealt with nutrition for management of chronic disease, and 
instead conditions such as diabetes and obesity were used as distractors in questions.​40 
While it is unrealistic to think medical schools could feasibly cover all the important 
aspects of nutrition in an already crowded curriculum, shifting the testing focus away slightly 
from nutritional biochemistry to include more identification and treatment of nutrition root 
causes of chronic diseases would help to ensure physicians are prepared to effectively address 
conditions such as T2DM. If examinations included more material on nutrition for prevention 
and management of T2DM, perhaps medical schools would increase the time spent covering the 
topic.  
 
Continuing Medical Education (CME) Opportunities:  
While opportunities exist during medical school to learn more about nutrition for diabetes 
prevention and management, many of them are optional and will only be utilized by students 
motivated to include these skills in future practice. Therefore, it is likely that many physicians 
will not realize this is a topic they should understand until they are practicing and dealing with 
questions from patients. The ADA offers multiple opportunities for CME credit in both live 
presentation and web-based formats. Historically, nutrition has not always been represented in 
these ADA offerings, but all of the recent conferences include at least one lecture on some aspect 
of nutrition related to diabetes.  
There are currently four live presentations physicians and other health professionals can 
attend for CME credit. Diabetes is Primary occurs throughout the year in multiple cities, and 
many of the presentations can be viewed online for credit. For 2019, one of the lectures being 
presented in live lecture format is entitled “Talking Nutrition in 15 Minutes or Less,” and 
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thoroughly covers the goals of MNT for diabetes, eating patterns for patients with diabetes, and 
how to answer questions patients may ask. Furthermore, this lecture stresses the need for 
individualization of diet for patients.​41 ​Diabetes is Primary also offers an online learning lecture 
entitled “Talking Nutrition in Primary Care,” which states the learning objectives as being able 
to explain the 2019 ADA Nutrition Therapy Consensus Report, and being able to identify steps 
to increase nutrition success. 
The ADA also offers a yearly Advanced Postgraduate Course, where health care 
professionals attend to learn “cutting-edge clinical research on diabetes.” The 67th annual 
conference in January 2020 will include a lecture entitled “Nutrition Consensus Report: 
Research, Recommendations and Real World.” While no synopsis on the presentation is yet 
available, it is likely this will present an opportunity for physicians to fill in knowledge gaps 
related to nutrition for patients with diabetes.​42 
Anot​her yearly conference, the Annual Clinical Conference on Diabetes, held its most 
recent session in May 2019. There were two lectures on nutrition for diabetes delivered by RDs. 
The first was a workshop called “Healthy Eating: A Loss of Taste and Time?” and the second 
was a general session entitled “Fresh Insights in Food Trends.” Unfortunately, these workshop 
and session materials are not made available to the general public, so their content was unable to 
be analyzed. 
Finally, the 2019 Professional Diabetes Education Conference included one lecture on 
nutrition, which covered the important topic of eating disorders and diabetes.​43 ​While this topic is 
crucial for health care providers to understand, it is a more advanced area that would require 
physicians to already understand the basics of nutrition for diabetes.  
Other opportunities outside of ADA offerings for physicians to learn more about 
nutrition​44​, but few of the lecture materials focus specifically on nutrition for diabetes. The 
resources the ADA provides will be useful for motivated practicing physicians, and hopefully 
nutrition continues to be emphasized at future conferences. Other institutions besides the ADA 
are developing CME content on this topic, with promising results. A study by Hicks and Murano 
(2017) found that physicians who took a newly developed 1 hour online CME course focused on 
nutrition for T2DM had significant gains in post test knowledge compared to pre test 
knowledge.​45​ This course was only available through select state level medical associations so 
the reach was low at only 31 physicians, but the positive results show this is an avenue to keep 
exploring.  
 Of course, these CME resources will only be useful if physicians choose to utilize them, 
but there is a growing body of evidence to suggest physicians want more education both in 
medical school and beyond on this topic.  
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Physician’s Attitudes Towards Nutrition for Diabetes and Implications for Practice: 
Without support from physicians that nutrition for diabetes needs to be emphasized, there 
is little hope that it will be. Fortunately, physicians realize the impact nutrition has on managing 
this chronic condition, and value the role of a healthy diet in a patient’s care plan. Of physicians 
surveyed in a 2015 study by Harkin et al, 78.4% agreed that additional nutrition training would 
allow them to provide better clinical care.​46​ Furthermore, a 2010 survey of primary care 
physicians found that most believe nutrition counseling to be within their realm of 
responsibility.​47​ Practicing physicians report seeking out opportunities for nutrition education, 
but the vast majority report limited nutrition knowledge and confidence providing nutrition 
counseling.​44 ​In a 2008 survey of internal medicine interns, 94% of them believed they had an 
obligation to address nutrition with their patients, but only 14% of them reported confidence that 
physicians had these skills.​48 ​Understandably, this low confidence in counseling skills results in 
only 1 in 5 high risk patients actually receiving nutrition counseling from their physician.​10​ With 
62% of patients believing that physicians should counsel all who need nutrition assistance, many 
individuals are not looking to other sources for nutrition information and thus are simply not 
receiving evidence based help with this piece of their diabetes care.​9​ With all of the evidence 
supporting the efficacy of nutrition therapy in improving outcomes for patients with T2DM, it is 
unacceptable that it is not being implemented on a more regular basis.  
Of course, MNT is the primary responsibility of the RD, but physicians must be able to 
assist with the basics of nutrition counseling, as there are not enough RDs currently to assist 
everyone with diabetes, and not all insurance plans cover MNT for diabetes. Medicare will cover 
three hours of MNT the initial year of referral and up to two hours each subsequent year. Due to 
the many complexities involved with ensuring long lasting behavior change, it is recommended 
that individuals with diabetes frequently see a member of their health care team to discuss 
nutrition, a time frame defined as no less often than every three months.​49​ With the number of 
visits limited for patients hoping to utilize RD services for MNT, many patients will find 
themselves utilizing their primary care physician for nutrition counseling.  
When physicians feel comfortable with nutrition counseling, they will be able to help 
answer questions for patients seeing an RD between visits, support their lifestyle changes, and 
teach patients who are unable to see RDs the basics of nutrition therapy for their condition. 
While physicians will never be expected to be dietitians, nutrition is something both physicians 
and patients believe is within the scope of practice for a physician to discuss. Through changes to 
medical school curriculum, the USMLE questions, and CMEs, there is a chance for physicians to 
increase their nutrition confidence and serve a more integral role in supporting patients as they 
prevent and manage diabetes through nutrition.  
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Future Direction and Conclusions: 
Medicine cannot continue to be reactionary towards health conditions once they have 
already developed, and must instead start focusing more on prevention. The financial solvency of 
the American economy, as well as the health of the public, demands it. Evidence shows that 
realistic modifications to diet can prevent most chronic health conditions, such as T2DM.​5​ If 
diabetes does develop, proper nutrition is essential to managing the condition. Physicians need to 
feel confident in their ability to help patients with nutrition, because as the rate of these 
conditions continue to rise, more individuals will seek assistance. 
 While crowded medical school curriculum is cause for concern, it should not be an 
insurmountable barrier to ensuring future physicians are prepared on this topic. In fact, there is 
precedent for new material being added to medical school curriculum as well as to the USMLE 
exams. Training future physicians to deliver tobacco cessation treatment was deemed necessary 
in 1996, and the U.S. Public Health Service made recommendations for physicians in the 
nation’s first smoking cessation clinical practice guideline. This guideline translated effective 
interventions into five steps, also known as the “Five A’s Counseling Strategy,”  and deemed this 
a core competency for medical students to learn and deliver effectively.​ 50 ​In 2002, the National 
Cancer Institute funded a consortium of twelve medical schools to test and integrate tobacco 
cessation competencies into their existing four year curriculum before more medical schools 
started including the information.​51​ There is still a need for further progress on this topic, as not 
all medical schools provide comprehensive coverage of tobacco cessation teachings. Research 
indicates that about 42% of North American medical schools include a dedicated learning 
module addressing tobacco issues​52​, but there are a number of research groups working to 
implement interventions to increase both the amount of information included, and the 
effectiveness of that material.​53,54 ​Advocates for this cause identified that including tobacco 
cessation on the USMLE would help to improve the amount of medical schools with sufficient 
tobacco curricula, and in 2012 the New York State Tobacco Education Task Force recommended 
to the NBME that tobacco dependence and treatment content be included in the USMLE. This 
recommendation was accepted, and content is now included on all three USMLEs.​50 
An excellent place to start fixing the current state of education with regards to nutrition 
for diabetes is by standardizing medical school curriculum. This parallels the model of 
curriculum inclusion for tobacco cessation. The ADA currently does not have competencies and 
learning objectives developed for medical students on this topic, but creating this resource could 
aid medical schools in knowing exactly what they need to teach their future physicians. This 
would mirror the process of including tobacco cessation material in medical school curriculum. 
Furthermore, if funding allows, a few select medical schools could test the addition of this 
curricula to refine the process before dissemination begins to all U.S. medical schools.  
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The use of online content could serve as a way to add nutrition and diabetes material into 
curriculum, as the Nutrition in Medicine courses have already done.​55  ​This would allow 
flexibility for medical schools that do not have faculty trained in nutrition to still present this 
important content. However, faculty need to ensure students view this material as valuable to 
understand, as often online content can be viewed as not as essential as in person instruction. 
Overall, when adding more nutrition content to curriculum, medical schools should keep in mind 
the proposals from researchers on this subject. As summarized by Kris-Etherton et al (2014), 
nutrition education in medical schools must involve the collaborative effort of multiple 
stakeholders and include a variety of approaches to learning, in order to embed this material fully 
into existing curriculum.​16​  Different North Carolina medical schools contacted are working to 
change their curriculum with regards to nutrition, which offers hope for the future. For example, 
CUSOM is hoping to add material to the curriculum that will survey different diets, in order for 
physicians to understand the more practical aspects of nutrition. UNC SOM is hoping to 
implement curriculum using Culinary Medicine as a guide, which will hopefully give students 
more opportunities to explore nutrition in all its forms, and not solely from the biochemical 
perspective.  
Proposing changes to curriculum will be difficult for champions of nutrition education if 
the USMLE test questions remain narrow in nutrition focus. USMLE nutrition test questions 
should be modified to include a proportional number of questions to burden of disease, which 
would mean decreasing the number of questions about vitamin and mineral deficiencies in favor 
of more questions on nutrition for chronic disease management. This will encourage medical 
schools to teach more nutrition content to adequately prepare future physicians for the exam, and 
send the message that this material is important to understand to better the health of the majority 
of Americans.  
Adding more CME opportunities will allow physicians to keep building on nutrition 
knowledge gained in medical school. By promoting these courses and adding more easily 
accessible online versions, physicians will be able to stay up to date with the evidence base for 
use in practice. Finally, RDs must continue to advocate for the profession, and serve as educators 
for all members of a patient’s care team to bridge knowledge gaps while changes to curriculum 
are being made. 
 Each of these proposals are at different stages of action, but it is imperative that change 
keeps moving forward. Only when physicians develop confidence in their nutrition skills will 
they be able to counsel patients effectively and know when to provide an RD referral, reducing 
the overall health impact of poor diet on diabetes. 
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